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(57) ABSTRACT

A venous positioning projector includes an infrared light
source module, a light splitting element, an infrared light
image capture module, a processor, and a visible light
projection module. The infrared light source module outputs
a first infrared light to a target surface. The infrared light
image capture module includes a filter and an infrared light
image capture element. The light splitting element transmits
a second infrared light reflected by the target surface to the
filter. The infrared light image capture element receives the
second infrared light passing through the filter. The proces-
sor generates venous image data according to the first
infrared light and the second infrared light received by the
infrared light image capture element. The visible light
projection module generates a visible light based on the
venous image data. The visible light is transmitted to the
target surface through the light splitting element to generate
a venous image.
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VENOUS POSITIONING PROJECTOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefits of U.S. pro-
visional application Ser. No. 62/881,372, filed on Aug. 1,
2019, and Taiwan application serial no. 108146405, filed on
Dec. 18, 2019. The entirety of each of the above-mentioned
patent applications is hereby incorporated by reference
herein and made a part of this specification.

BACKGROUND
Technical Field

The disclosure relates to a projector, and in particular, to
a venous positioning projector.

Background

Subcutaneous vein interpretation may directly affect clini-
cal puncture and subsequent drug administration effects. In
clinical practice, the blood vessels of infants or obese or
dark-skinned subjects are more difficult to be interpreted,
leading to increased difficulty in venipunctures. In addition
to causing pain to the subjects, an unsuccessful venipuncture
may cause complications such as bruises, bacterial infec-
tions, phlebitis, thrombosis, embolism, or nerve damage.
Therefore, the development of a device or a method that can
improve a success rate of a first venipuncture injection is a
well-being for both the subjects and medical staff.

SUMMARY

Embodiments of the disclosure provide a venous posi-
tioning projector, which helps improve a success rate of a
first venipuncture injection.

According to the embodiments of the disclosure, the
venous positioning projector includes an infrared light
source module, a light splitting element, an infrared light
image capture module, a processor, and a visible light
projection module. The infrared light source module is
configured to output a first infrared light to a target surface.
The light splitting element is disposed on a transmitting path
of'a second infrared light reflected by the target surface. The
infrared light image capture module includes a filter and an
infrared light image capture element. The second infrared
light transmitted to the light splitting element is transmitted
to the filter through the light splitting element. The filter
allows the second infrared light to pass through. The infrared
light image capture element is disposed on the transmitting
path of the second infrared light passing through the filter
and receives the second infrared light. The processor is
coupled to the infrared light source module and the infrared
light image capture element, wherein the processor gener-
ates venous image data according to the first infrared light
and the second infrared light. The visible light projection
module is coupled to the processor and generates a visible
light based on the venous image data. The light splitting
element is further disposed on a transmitting path of the
visible light, and the visible light is transmitted to the target
surface through the light splitting element to generate a
venous image. The infrared light image capture module and
the visible light projection module share an optical axis
between the light splitting element and the target surface.
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In order to make the aforementioned and other objectives
and advantages of the disclosure comprehensible, embodi-
ments accompanied with figures are described in detail
below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with
the description, serve to explain the principles of the inven-
tion.

FIG. 1 is a schematic view of a venous positioning
projector according to a first embodiment of the disclosure.

FIG. 2 is a schematic view of a venous positioning
projector according to a second embodiment of the disclo-
sure.

FIG. 3 is a schematic front view of a filter in FIG. 2.

FIG. 4 is a schematic partial three-dimensional view of
the venous positioning projector in FIG. 2.

FIG. 5 is a schematic view of a venous positioning
projector according to a third embodiment of the disclosure.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

The directional terms mentioned in implementations, such
as “above”, “below”, “front”, “back”, “left”, and “right”,
refer only to the directions in the appended drawings.
Therefore, the directional terms are used for illustration
instead of limiting the disclosure.

In the appended drawings, each drawing illustrates the
common features of the method, structure, or material used
in a particular exemplary embodiment. However, these
drawings should not be interpreted as defining or limiting
the scope or nature of these exemplary embodiments. For
example, for clarity, the relative size, thickness, and position
of'each film, region, or structure may be reduced or enlarged.

In the implementations, the same or similar elements have
the same or similar reference numerals and the details
thereof are omitted. In addition, features in different exem-
plary embodiments may be combined with each other with-
out conflict, and simple equivalent changes and modifica-
tions made in accordance with this specification or claims
shall remain within the scope of the patent.

Terms such as “first” and “second” mentioned in this
specification or claims are used only to name discrete
elements or to distinguish different embodiments or scopes,
and are not used to limit the upper or lower limits on the
quantity of elements, nor to define an order in which the
elements are made or disposed. Furthermore, an element/
film disposed at (or above) another element/film may
include the existence or absence of an additional element/
film between two elements/films; in other words, the ele-
ment/film may be disposed directly or indirectly at (or
above) the other element/film. In addition, that one element/
film is directly disposed on (or above) another element/film
indicates that the two elements/films are in contact with each
other and that no additional element/film exists between the
two elements/films.

FIG. 1 is a schematic view of a venous positioning
projector 1 according to a first embodiment of the disclosure,
and illustrates that vein positioning and projection are per-
formed on a target surface X by using the venous positioning
projector 1. The target surface X is, for example, a surface
of a subject and on which subcutaneous vein interpretation
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or venipuncture is to be performed. The subject may be
human beings or other animals.

Referring to FIG. 1, the venous positioning projector 1
includes an infrared light source module 10, a light splitting
element 11, an infrared light image capture module 12, a
processor 13, and a visible light projection module 14.

The infrared light source module 10 is configured to
output a first infrared light L1 to the target surface X. In the
present embodiment, a quantity of infrared light source
modules 10 included by the venous positioning projector 1
is one, and a central wavelength of the first infrared light .1
is, for example, 850+5 nm or 940+5 nm. However, the
quantity of infrared light source modules 10 included by the
venous positioning projector 1 and the central wavelength of
the first infrared light .1 are changeable according to
requirements, which is not limited herein.

The infrared light source module 10 may include at least
one infrared light-emitting diode or at least one infrared light
laser (for example, an infrared light laser diode, which is not
limited herein) that is configured to provide the first infrared
light 1. In an embodiment, the infrared light source module
10 adopts one or more infrared light-emitting diodes, and the
first infrared light 1.1 is an infrared light with light type
divergence and energy divergence. Due to low costs and
relatively divergent light type and energy of an infrared
light-emitting diode, the infrared light source module 10
adopting one or more infrared light-emitting diodes may
reduce costs of the venous positioning projector 1 and
damage caused to eyes by inadvertent radiation of the first
infrared light [.1. In another embodiment, the infrared light
source module 10 adopts one or more infrared light lasers,
and the first infrared light .1 is an infrared light with a
relatively collimated light type and concentrated energy.
Due to a relatively collimated light type and concentrated
energy of the infrared light laser, if the infrared light source
module 10 adopts one or more infrared light lasers, an
operation distance between the venous positioning projector
1 and the target surface X is not easily limited by the infrared
light source module 10.

Under the radiation of the first infrared light [.1, a part of
the first infrared light 11 is absorbed by the target surface X
(or the hemoglobin or other tissue beneath it), and a part of
the first infrared light [.1 is reflected by the target surface X.
For ease of description, the part of the first infrared light .1
reflected by the target surface X is referred to as a second
infrared light L2 below.

The light splitting element 11 is disposed on a transmit-
ting path of the second infrared light 1.2 reflected by the
target surface X. The light splitting element 11 is adapted to
transmit the second infrared light .2 reflected by the target
surface X to the infrared light image capture module 12. For
example, the light splitting element 11 may be a polarization
light splitting element or a dichroic element. When the light
splitting element 11 is a polarization light splitting element,
the light splitting element 11 may split a light according to
a polarization state of the light. For example, the light
splitting element 11 may allow an S-polarization light (a
light with a polarization state perpendicular to a paper
surface) to pass through and reflect a P-polarization light (a
light with a polarization state parallel to the paper surface);
or the light splitting element 11 may allow the P-polarization
light to pass through and reflect the S-polarization light.
When the light splitting element 11 is a dichroic element, the
light splitting element 11 may split a light according to a
wavelength of the light. For example, the light splitting
element 11 may allow an infrared light to pass through and
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reflect a visible light; or the light splitting element 11 may
allow a visible light to pass through and reflect an infrared
light.

In an architecture of FIG. 1, the light splitting element 11
may allow the infrared light (for example, the second
infrared light [.2) to pass through and reflect a visible light
L3. In another embodiment, the infrared light image capture
module 12 and the visible light projection module 14 may
exchange positions. In this case, the light splitting element
11 may allow the visible light L3 to pass through and reflect
the infrared light (for example, the second infrared light [.2).

In the present embodiment, the light splitting element 11
is of a plate shape. However, in another embodiment, the
light splitting element 11 may be of a prism shape. In other
words, the light splitting element 11 may be composed of a
plate and an optical film formed thereon, or composed of a
prism and an optical film formed thereon.

In the present embodiment, the light splitting element 11
is located outside the transmitting path of the first infrared
light L1. In other words, the light splitting element 11 is not
located on the transmitting path of the first infrared light .1,
that is, the first infrared light L1 is not transmitted to the
target surface X through the light splitting element 11.
However, in another embodiment, the light splitting element
11 may be located on the transmitting path of the first
infrared light L1, and the first infrared light 1.1 may be
transmitted to the target surface X through the light splitting
element 11.

The infrared light image capture module 12 is located on
the transmitting path of the second infrared light [.2 from the
light splitting element 11. The infrared light image capture
module 12 may include a filter 120 and an infrared light
image capture element 121. However, element composition
of the infrared light image capture module 12 is changeable
according to requirements, which is not limited herein. For
example, the infrared light image capture module 12 may
further include a lens assembly (not shown). The lens
assembly may be disposed between the filter 120 and the
light splitting element 11, and the lens assembly may include
at least one lens.

The second infrared light [.2 transmitted to the light
splitting element 11 is transmitted to the filter 120 through
the light splitting element 11. In the present embodiment, the
filter 120 is disposed on the transmitting path of the second
infrared light 1.2 passing through the light splitting element
11. In another embodiment, the filter 120 is disposed on the
transmitting path of the second infrared light [.2 reflected by
the light splitting element 11. The filter 120 allows the
second infrared light .2 to pass through. For example, the
filter 120 allows at least part of the second infrared light [.2
to pass through and filters light in other wave bands, to
reduce interference caused by the light in other wave bands.

The infrared light image capture element 121 is disposed
on the transmitting path of the second infrared light [.2
passing through the filter 120 and receives the second
infrared light [.2. For example, the infrared light image
capture element 121 may include a charge coupled device
(CCD) or a complementary metal oxide semiconductor
(CMOS), which is not limited herein.

The processor 13 is coupled to the infrared light source
module 10 and the infrared light image capture element 121.
The coupling may include transmission of a signal in a wired
or wireless manner. The processor 13 may generate venous
image data according to the first infrared light .1 output by
the infrared light source module 10 and the second infrared
light [.2 received by the infrared light image capture element
121. Specifically, hemoglobin in a subject has higher absorp-
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tion of near-infrared light than other tissues. A body part of
the subject to be interpreted or injected is exposed to the
infrared light (the first infrared light [.1) to enable the
hemoglobin in the blood to absorb a part of the infrared light,
and then an absorption rate of a specific wavelength is
calculated according to an amount of the reflected infrared
light (the second infrared light 1.2) and the venous blood, to
reconstruct venous image data (including data such as
positions and sizes of blood vessels) corresponding to the
target surface X.

The visible light projection module 14 is coupled to the
processor 13 and generates the visible light [.3 based on the
venous image data. For example, the visible light projection
module 14 may include a laser projection module. The laser
projection module may include a red laser, a green laser, and
a blue laser outputting a red light, a green light, and a blue
light respectively. A wavelength of the red light falls within
a range of 632 nm to 642 nm, that is, 632 nms=the wave-
length of the red light=642 nm. A wavelength of the green
light falls within a range of 515 nm to 530 nm, that is, 515
nms=the wavelength of the green light<530 nm. A wave-
length of the blue light falls within a range of 440 nm to 460
nm, that is, 440 nms=the wavelength of the blue light<460
nm. However, types of the visible light projection module
14, element composition of the laser projection module,
types of color lights, and wavelength ranges of all color
lights are changeable according to requirements, which is
not limited herein.

In an embodiment, the visible light projection module 14
may use a laser scan projection module to perform projec-
tion imaging on a blood vessel (for example, a vein). The
laser scan projection module has features of high brightness,
high contrast, wide color gamut, low power consumption
and no focus. Therefore, adopting the laser scan projection
module may enable the operation distance between the
venous positioning projector 1 and the target surface X not
to be limited by the visible light projection module 14.

The light splitting element 11 is further disposed on a
transmitting path of the visible light [.3, and the visible light
L3 is transmitted to the target surface X through the light
splitting element 11 to generate a venous image (not shown).
Specifically, the infrared light image capture module 12 and
the visible light projection module 14 are designed to share
an optical axis between the light splitting element 11 and the
target surface X, to avoid image distortion caused by oblique
projection or oblique image capture, so that the venous
image projected to the target surface X has the same size and
position as a real vein, making it convenient for medical staff
to check the distribution and direction of blood vessels,
thereby improving a success rate of first venipuncture injec-
tion.

In the present embodiment, the processor 13 may calcu-
late the first infrared light [.1 and the second infrared light
L2 in real time and output corresponding signals to the
visible light projection module 14, so that the venous image
is projected onto the target surface X in real time. The
venous image is also updated in real time once the venous
positioning projector 1 and the target surface X generate
relative displacement. Therefore, an error rate of venipunc-
ture caused by displacement of the venous positioning
projector 1 or the target surface X can be reduced.

FIG. 2 is a schematic view of a venous positioning
projector 1A according to a second embodiment of the
disclosure, and illustrates that vein positioning and projec-
tion are performed on a target surface X by using the venous
positioning projector 1A. FIG. 3 is a schematic front view of
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a filter 120A in FIG. 2. FIG. 4 is a schematic partial
three-dimensional view of the venous positioning projector
1A in FIG. 2.

Referring to FIG. 2, the venous positioning projector 1A
is similar to the venous positioning projector 1 in FIG. 1.
However, it should be noted that the venous positioning
projector 1A includes two infrared light source modules (for
example, an infrared light source module 10A1 and an
infrared light source module 10A2), a light splitting element
11, an infrared light image capture module 12A, a processor
13, a visible light projection module 14, a reflection element
15, a transparent protection element 16, a power module 17,
a sensor module 18, and a housing 19.

The infrared light source module 10A1 and the infrared
light source module 10A2 are embedded in an outer layer of
the housing 19 and respectively located on opposite sides
(for example, an upper side and a lower side) of the
transparent protection element 16. The infrared light source
module 10A1 and the infrared light source module 10A2
may each include at least one light-emitting element. The at
least one light-emitting element may be an infrared light-
emitting diode or an infrared light laser. An infrared light
output by the light-emitting element of the infrared light
source module 10A1 and an infrared light output by the
light-emitting element of the infrared light source module
10A2 may have same or different central wavelengths.

In the present embodiment, the infrared light source
module 10A1 includes at least one first light-emitting ele-
ment E1 (three first light-emitting elements E1 are shown in
FIG. 4). The infrared light source module 10A2 includes at
least one second light-emitting element E2 (three second
light-emitting elements E2 are shown in FIG. 4). The first
infrared light .1 includes a first light .11 output by the three
first light-emitting elements E1 and a second light 1.12
output by the three second light-emitting elements E2. The
first light .11 and the second light [.12 have different central
wavelengths. For example, the central wavelengths of the
first light 111 and the second light .12 are 850+5 nm and
940+5 nm respectively. A longer wavelength indicates a
stronger capability of the infrared light to penetrate skin, that
is, infrared lights with different central wavelengths can
capture different depths. Therefore, an effect of venous
detection and positioning may be improved by setting light-
emitting elements with infrared lights with different central
wavelengths.

The three first light-emitting elements E1 and the three
second light-emitting elements E2 are turned on in a first
time period and a second time period respectively. For
example, the three first light-emitting elements E1 are turned
on in the first time period and the three second light-emitting
elements E2 are turned off in the first time period. Therefore,
the venous positioning projector 1A provides the first light
L11 in the first time period. The three second light-emitting
elements E2 are turned on in the second time period and the
three first light-emitting elements E1 are turned off in the
second time period. Therefore, the venous positioning pro-
jector 1A provides the second light [.12 in the second time
period.

The target surface X absorbs a part of the first light 111
in the first time period, and reflects a part of the first light
L11, where the part of the first light [.11 reflected by the
target surface X in the first time period is referred as a third
light [.21 below. Similarly, the target surface X absorbs a
part of the second light [.12 in the second time period, and
reflects a part of the second light [.12, where the part of the
second light .12 reflected by the target surface X in the
second time period is referred as a fourth light .22 below.
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That is, the second infrared light 1.2 includes the third light
[.21 and the fourth light [.22 reflected by the target surface
X in the first time period and the second time period
respectively, and central wavelengths of the third light [.21
and the fourth light 1.22 are 850+5 nm and 940+5 nm
respectively.

Referring to FIG. 2 and FIG. 3, the filter 120A includes a
first filter region R1 and a second filter region R2. The first
filter region R1 allows the third light [.21 to pass through
and filters the fourth light 1.22. The second filter region R2
allows the fourth light [.22 to pass through and filters the
third light [.21. For example, the filter 120A may be a
circular carrier on which a filter layer is formed, and the filter
120A is adapted to rotate along its central axis, so that the
first filter region R1 cuts into a transmitting path of the third
light .21 in the first time period, and the second filter region
R2 cuts into a transmitting path of the fourth light 1.22 in the
second time period.

In the present embodiment, in addition to the filter 120A
and the infrared light image capture element 121, the infra-
red light image capture module 12A may further include a
lens assembly 122. The lens assembly 122 may be disposed
between the filter 120A and the light splitting element 11,
and the lens assembly 122 may include at least one lens.

The reflection element 15 is disposed on the transmitting
path of the visible light 1.3, and the visible light [.3 is
transmitted to the light splitting element 11 through the
reflection element 15. Specifically, the reflection element 15
is configured to redirect a light transmitting path of the
visible light [.3, to reduce a volume or longitudinal dimen-
sion of the venous positioning projector 1A. For example,
the reflection element 15 may include a mirror, a prism, or
any other element suitable for redirecting the light transmit-
ting path.

In the present embodiment, the reflection element 15 is
located outside the transmitting path of the first infrared light
L1. In other words, the reflection element 15 is not located
on the transmitting path of the first infrared light [.1, that is,
the first infrared light 1.1 is not transmitted to the target
surface X through the reflection element 15. However, in
another embodiment, the reflection element 15 may be
located on the transmitting path of the first infrared light L1,
and the first infrared light L1 may be transmitted to the target
surface X through the reflection element 15.

The transparent protection element 16 is disposed at a
light entry of the housing 19 and is located between the light
splitting element 11 and the target surface X. The second
infrared light 1.2 passes through the transparent protection
element 16 to the housing 19 and then to the light splitting
element 11, and finally is transmitted to the infrared light
image capture module 12A. The transparent protection ele-
ment 16 may be a transparent substrate with a metal oxide
layer (for example, indium tin oxide) formed on its surface
to achieve an antistatic or anti-electromagnetic wave effect,
which is not limited herein.

The power module 17 is disposed in the housing 19 and
is electrically connected to the infrared light source module
10A1, the infrared light source module 10A2, the infrared
light image capture module 12A, the processor 13, the
visible light projection module 14, and the sensor module
18, to provide necessary power for these elements to work.
For example, the power module 17 may include one or more
batteries.

The sensor module 18 senses an orientation (for example,
an oblique direction or an oblique angle) of the venous
positioning projector 1A. For example, the sensor module 18
may include a gyroscope, an acceleration sensor, other
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sensor devices, or a combination of at least two of the
foregoing sensor devices. The sensor module 18 is coupled
to the processor 13, and the processor 13 may control on and
off of the infrared light source module (for example, the
infrared light source module 10A1 and the infrared light
source module 10A2) based on a sensing result of the sensor
module 18. For example, when sensing that the oblique
angle of the venous positioning projector 1A is greater than
a preset angle (for example, an angle such as 30 degrees at
which an infrared light may enter the human eye), the sensor
module 18 may control light output energy of the infrared
light source module to approach zero, and when sensing that
the oblique angle of the venous positioning projector 1A is
less than the preset angle, the sensor module 18 may control
the light output energy of the infrared light source module to
return to normal. The on and off of the first infrared light L1
is controlled in real time by following the orientation of the
venous positioning projector 1A, to avoid damage caused to
eyes by inadvertent radiation of the first infrared light L1,
thereby achieving a function of protecting the eyes. In an
embodiment, the processor 13 may be a central processing
unit (CPU), and the processor may control on and off of the
infrared light source module by using a controller coupled
between the processor 13 and the infrared light source
module. In another embodiment, the sensor module 18 may
control on and off functions of the infrared light source
module by combining with the processor 13, for example, a
mercury switch, which is not limited herein.

The housing 19 is configured to secure the infrared light
source module 10A1, the infrared light source module 10A2,
the light splitting element 11, the infrared light image
capture module 12A, the processor 13, the visible light
projection module 14, the reflection element 15, the trans-
parent protection element 16, the power module 17, and the
sensor module 18. In an embodiment, the housing 19 may be
designed in favor of a handheld system for ease of use. In an
embodiment, as shown in FIG. 4, the housing 19 may
include a body 190, configured to secure the infrared light
source module 10A1, the infrared light source module 10A2,
the light splitting element 11, the infrared light image
capture module 12A, a common light path mechanism 191
of the reflection element 15 and the visible light projection
module 14, and a plurality of shock absorption elements
192. The shock absorption element 192 may be disposed
between the body 190 and the common light path mecha-
nism 191 to achieve an effect of shock absorption. For
example, the shock absorption element 192 may include a
spring, a shock absorption cotton, or other suitable shock
absorption elements. In an embodiment, the body 190 may
be a transparent body, a non-transparent body, or a combi-
nation thereof. In an embodiment, the body 190 may be a
metal housing for ease of heat dissipation.

FIG. 5 is a schematic view of a venous positioning
projector 1B according to a third embodiment of the disclo-
sure, and illustrates that vein positioning and projection are
performed on a target surface X by using the venous
positioning projector 1B.

Referring to FIG. 5, the venous positioning projector 1B
is similar to the venous positioning projector 1A in FIG. 2.
However, it should be noted that, in the venous positioning
projector 1B, the infrared light source module (for example,
an infrared light source module 10A1 and an infrared light
source module 10A2) and a visible light projection module
14 are integrated into a laser projection module, where a first
infrared light L1 output by the infrared light source module
and a visible light .3 output by the visible light projection
module 14 are both laser lights, and the first infrared light [.1
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and the visible light .3 are projected onto the target surface
X in different time periods along a same transmitting path.
That is, because the infrared light source module and the
visible light projection module 14 are integrated into the
laser projection module, the first infrared light L1 output by
the infrared light source module and the visible light L3
output by the visible light projection module 14 have a
common light path to the target surface X.

Specifically, a reflection element 15 is disposed on the
transmitting path of the first infrared light .1 and the visible
light [.3, and the first infrared light L1 and the visible light
L3 are transmitted to a light splitting element 11 through the
reflection element 15. The light splitting element 11 is
further disposed on the transmitting path of the first infrared
light [.1, and the first infrared light L1 is transmitted to the
target surface X through the light splitting element 11.
Furthermore, the first infrared light .1 (or the visible light
L3) is, for example, sequentially reflected by the reflection
element 15, reflected by the light splitting element 11, and
projected onto the target surface X by passing through a
transparent protection element 16.

In the present embodiment, the light splitting element 11
reflects the first infrared light L1 and the visible light [.3, and
allows the second infrared light [.2 to pass through. For
example, the light splitting element 11 may be a polarization
light splitting element, for example, a wire-grid polarizing
beam splitter, which is not limited herein. Correspondingly,
the first infrared light [.1 and the visible light .3 may be
linearly polarized laser lights, for example, an S-polarization
laser light or a P-polarization laser light. The second infrared
light [.2 reflected by the target surface X is a non-polariza-
tion laser light (that is, the second infrared light [.2 includes
an S-polarization laser light and a P-polarization laser light).
Only one of the S-polarization laser light and the P-polar-
ization laser light in the second infrared light [.2 transmitted
to the light splitting element 11 can pass through the light
splitting element 11 and be transmitted to the infrared light
image capture module 12A.

For example, the light splitting element 11 is a polariza-
tion light splitting element that allows the S-polarization
light to pass through and reflects the P-polarization light.
Correspondingly, the first infrared light 1.1 and the visible
light 1.3 may be P-polarization laser lights. Only the S-po-
larization laser light in the second infrared light 1.2 trans-
mitted to the light splitting element 11 can pass through the
light splitting element 11 and be transmitted to the infrared
light image capture module 12A. In addition, if the light
splitting element 11 may be a polarization light splitting
element that allows the P-polarization light to pass through
and reflects the S-polarization light, the first infrared light [.1
and the visible light .3 may be S-polarization laser lights.
Only the P-polarization laser light in the second infrared
light [.2 transmitted to the light splitting element 11 can pass
through the light splitting element 11 and be transmitted to
the infrared light image capture module 12A.

In the present embodiment, the first infrared light [.1
includes a first light L11 and a second light .12, and the
second infrared light 1.2 includes a third light 1.21 and a
fourth light [.22, where a central wavelength of the first light
L11 (or the third light [.21) is different from a central
wavelength of the second light .12 (or the fourth light [.22).
In other words, the infrared light source module in the
venous positioning projector 1B includes a plurality of
light-emitting elements outputting infrared lights with dif-
ferent central wavelengths. Correspondingly, the venous
positioning projector 1B may adopt a filter 120A shown in
FIG. 3. In another embodiment, the infrared light source
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module in the venous positioning projector 1B may include
one or more light-emitting elements outputting an infrared
light with a single central wavelength. Correspondingly, the
venous positioning projector 1B may adopt a filter capable
of filtering a light in a wave band other than the infrared light
to reduce noise.

Based on the above, in the venous positioning projector in
the disclosure, the infrared light is used to detect a subcu-
taneous superficial vein, a peak absorption of a specific
wavelength is calculated by using the venous blood, and a
venous image is projected in real time onto a target surface
by the visible light projection module through photoelectric
information conversion, making it convenient for medical
staff to check the distribution and direction of blood vessels,
thereby improving a success rate of first venipuncture injec-
tion.

In an embodiment, the visible light projection module
may use a laser scan projection module to perform projec-
tion imaging on a blood vessel (for example, a vein). The
laser scan projection module has features of high brightness,
high contrast, wide color gamut, low power consumption
and no focus. Therefore, adopting the laser scan projection
module may enable an operation distance between the
venous positioning projector and the target surface not to be
limited by the visible light projection module. In an embodi-
ment, the infrared light source module may be provided with
light-emitting elements with infrared lights with different
central wavelengths, to improve an effect of venous detec-
tion and positioning. In an embodiment, an effect of anti-
static or anti-electromagnetic wave may be achieved by
disposing the transparent protection element. In an embodi-
ment, a function of protecting eyes may be achieved by
disposing the sensor module. In an embodiment, the housing
may be disposed to secure elements in the venous position-
ing projector. In an embodiment, the housing may be
designed in favor of a handheld system for ease of use. In an
embodiment, the housing may include a plurality of shock
absorption elements, to achieve an effect of shock absorp-
tion.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the disclosed embodiments without departing from the scope
or spirit of the disclosure. In view of the foregoing, it is
intended that the disclosure cover modifications and varia-
tions of this disclosure provided they fall within the scope of
the following claims and their equivalents.

What is claimed is:

1. A venous positioning projector, comprising:

an infrared light source module, configured to output a

first infrared light to a target surface;

a light splitting element, disposed on a transmitting path

of a second infrared light reflected by the target surface;

an infrared light image capture module, comprising a

filter and an infrared light image capture clement,
wherein the second infrared light transmitted to the
light splitting element is transmitted to the filter
through the light splitting element, the filter allows the
second infrared light to pass through, and the infrared
light image capture element is disposed on the trans-
mitting path of the second infrared light passing
through the filter and receives the second infrared light;
a processor, coupled to the infrared light source module
and the infrared light image capture element, wherein
the processor generates venous image data according to
the first infrared light and the second infrared light;

a visible light projection module, coupled to the processor

and generating a visible light based on the venous
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image data, wherein the light splitting element is fur-
ther disposed on a transmitting path of the visible light,
and the visible light is transmitted to the target surface
through the light splitting element to generate a venous
image, wherein

the infrared light image capture module and the visible
light projection module share an optical axis between
the light splitting element and the target surface,

the infrared light source module comprises at least one
first light-emitting element and at least one second
light-emitting element, the at least one first light-
emitting element and the at least one second light-
emitting element are disposed on opposite sides of the
optical axis, the first infrared light comprises a first
light output by the at least one first light-emitting
element and a second light output by the second
light-emitting element, the first light and the second
light have different central wavelengths, the at least one
first light-emitting element and the at least one second
light-emitting element are turned on in a first time
period and a second time period, respectively, the
second infrared light comprises a third light and a
fourth light that are reflected by the target surface in the
first time period and the second time period, respec-
tively, the filter comprises a first filter region and a
second filter region, the first filter region allows the
third light to pass through and filters the fourth light,
the second filter region allows the fourth light to pass
through and filters the third light, the first filter region
cuts into a transmitting path of the third light in the first
time period, and the second filter region cuts into a
transmitting path of the fourth light in the second time
period, the first time period and the second time period
are mutually exclusive,

wherein the filter rotates about a central axis to switch
between different filter regions on the same optical
path; and
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a transparent protection element, disposed between the
light splitting element and the target surface, wherein
the transparent protection element is a transparent
substrate with a metal oxide layer.

2. The venous positioning projector according to claim 1,
wherein the light splitting element is located outside a
transmitting path of the first infrared light, and the light
splitting element is a polarization light splitting element or
a dichroic element.

3. The venous positioning projector according to claim 1,
wherein the infrared light source module comprises at least
one infrared light-emitting diode.

4. The venous positioning projector according to claim 1,
wherein a central wavelength of the first infrared light is
850+5 nm or 940+5 nm.

5. The venous positioning projector according to claim 1,
wherein central wavelengths of the first light and the third
light are 850+5 nm, and central wavelengths of the second
light and the fourth light are 940+5 nm.

6. The venous positioning projector according to claim 1,
further comprising:

a reflection element, disposed on the transmitting path of
the visible light and located outside a transmitting path
of the first infrared light, wherein the visible light is
transmitted to the light splitting element through the
reflection element.

7. The venous positioning projector according to claim 1,

further comprising:

a sensor module, sensing an orientation of the venous
positioning projector, wherein the sensor module is
coupled to the processor, and the processor controls on
and off of the infrared light source module based on a
sensing result of the sensor module.
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